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1. Introduction

A basic question in phonological theory isWhy is the class of obstruents active in many different languages?Many similarly
phrased questions can be asked about other groups of sounds. The leading answer to this question may once have been
Because the feature [sonorant] is in Universal Grammar. In the absence of this UG-based explanation, a comparable answer
would be Because obstruents are phonetically similar to each other. Supporting this second answer requires a means of
quantifying phonetic similarity. Phonetic similarity is frequently invoked for explaining a wide range of phonological
observations, but to this day no objective metric of phonetic similarity is widely available.

The purpose of the project described in this paper is to provide a resource for quantifying phonetic similarity,
distinguishing articulatory, acoustic, and perceptual similarity from each other and from phonological notions of similarity,
such as those based on features (e.g. Frisch, 1996; Frisch et al., 2004; Kondrak, 2003, et seq.) or on phonological patterning.
This paper examines similarity measures based on acoustic and articulatory data from a set of crosslinguistically frequent
consonants and vowels, and compares this phonetic similarity with measures of phonological similarity that are based on
the crosslinguistic patterning of phonemes associated with these sounds.
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A B S T R A C T

This paper examines similarity measures based on acoustic and articulatory data from a

set of crosslinguistically frequent consonants and vowels, and compares this phonetic

similarity with measures of phonological similarity that are based on the crosslinguistic

patterning of phonemes associated with these sounds.
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The original motivation for creating the similaritymetric was to investigate the role of phonetic similarity in determining
the sets of segments that are involved in sound patterns. It has long been known that the phonologically active classes
appearing in languages’ sound systems are not randomly assembled, but reflect general crosslinguistic tendencies.
Distinctive feature theory (Chomsky and Halle, 1968; Clements, 1985; Clements and Hume, 1995, inter alia) was put forth as
a model of the phonetic parameters used to form contrasts and define natural classes. More recently, it has been argued that
an all-purpose feature model is in conflict with many attested phonologically active classes, including recurrent ones
(Mielke, 2008a), and that the preference for certain classes is driven by physiological and perceptual factors and their role in
diachronic change (Ohala, 1981; Blevins, 2004, inter alia). The goal of this project is to provide tools for investigating the role
of ubiquitous phonetic factors in accounting for which sounds tend to pattern together and which sounds tend not to.

The purpose of this project is not to replace an all-purpose phonological model with an all-purpose phonetic model.
However, the study of phonology does deal with a wide range of observations that by their nature are large-scale and
language-independent, and make use of broad ‘‘all-purpose’’ statements, such as markedness generalizations, general
phonetic explanations for typological patterns, and the types of phenomena that are often accounted for in terms of
distinctive features and other primitives of phonological theory. These observations have often received language-
independent phonetic and phonological accounts. One of the reasons for focusing on phonetically based explanations for
phonological patterns (in spite of the fact sound patterns are also influenced by social, cognitive, lexical, and grammatical
factors), is that statements about phonetic tendencies apply generally to all spoken languages, and the other factors vary too
much for general statements to bemade as easily. This idea of phonetics as a common denominator is the basis for historical
phonetic accounts of phonological patterns (Ohala, 1981, 1983, 1993, 1994; Blevins, 2004). Formal primitives such as
distinctive features have been useful in investigating crosslinguistic patterns, because they are designed to apply to all
languages. This project aims to provide ameasure of similarity that does not rely on formal primitives. Nevertheless, there is
no substitute for accounting for phonological patterns with phonetic data from the languages where the patterns are
observed, and to use particular phonetic data produced by speakers of another language as a stand-in is obviously still a
simplification.1

This project aims to provide a more direct route from phonetic observations to phonological patterns, unmediated by
formal primitives, but it still does not avoid idealization. All of the sounds described here were produced in intervocalic
position in a laboratory by linguists whose native language is English. There are many important ways in which a particular
consonant or vowel produced under these circumstances does not adequately represent a consonant or vowel in a particular
language that could potentially be identified with it. Any segmental properties that are specific to other languages, prosodic
positions, vowel contexts, speech styles, or anything like that would not be represented in the data resulting from this
project.2 However, many phonologically relevant properties are expected to hold up. For example, the [t]s produced here are
all produced as voiceless coronal stops, as are most of the [t]s of the world’s languages. So while not every phoneme
described as /t/ is pronounced the sameway, it is still useful to have some phonetic data points for segments described as [t],
as compared to other segments, as an alternative to using a bundle of distinctive features or a three-part articulatory
description as the common denominator. For many of the phonetic properties linguists are interested in, and that are
relevant for language-independent statements, phoneticmeasurements of the articulatory and acoustic properties of speech
sounds produced under specific circumstances bear non-trivial relevance.

The presentation of the data in this paper involves a specific set ofmeasurements of phonetic data that could bemeasured
in numerous different ways. As the measurements are discussed in the next section, advantages and limitations and other
alternatives will be described where relevant.

In addition to the phonetic similarity data, this paper describes a metric of phonological similarity based on shared
phonological patterning in a database of sound patterns. This database is organized in terms of phonemes. Using phonetic
data of the kind reported here to address data involving phonemes requires a simplifying assumption, specifically the
association of a phoneme with a particular allophone of that phoneme. This is similar to the assumptions that linguists use
when making use of resources such as segment inventory databases like UPSID (Maddieson and Precoda, 1990), which uses
IPA symbols to describe phoneme inventories in a range of languages that do not all realize these phonemes in the same
ways. See Simpson (1999:349) for a critique the use of UPSID in these terms and see also Mielke (2008b) for a discussion of
these issues. For the same reasons, the phonetic representations of the type described here clearly do not interface directly
with language-specific phonological representations, which involve various phonemic oppositions and allophonic patterns.
What allows this approach to make sense is the assumption that a phoneme that is described with a particular IPA symbol
will have some connection with a speech sound produced by a linguist reading the same symbol. There is obviously not a
direct connection between a phonetic representation resulting from an English-speaking linguist in a laboratory and a
phonology-phonetics mapping in a different language, but the potential connections are also obvious, and no more remote
than the connection between a set of distinctive features and a phonological representation in a particular language (until
shown otherwise).

1 Note that using phonetic data from the same language also involves a simplification inmay cases: if the role of phonetic effects is primarily in diachrony,

then the most appropriate phonetics experiment would require access to speakers of an earlier stage of the same language.
2 See, e.g. Sproat and Fujimura (1993) on the importance of prosodic position for segment realization.
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